Topology Optimization & Analysis of Front Suspension Bracket using Creo by Patil, Mr. Pratapsinha & Gaikwad, Prof A. B.
  
 
17 Page 17-24 © MAT Journals 2019. All Rights Reserved 
 
Journal of Mechanical and Mechanics Engineering 
e-ISSN: 2581-3722  
Volume 5 Issue 1 
Topology Optimization & Analysis of Front Suspension Bracket 
using Creo 
 
Pratapsinha Patil
1*
, Prof A. B. Gaikwad
2 
1
P.G Student, 
2 
Professor,
 
1,2
Department of Mechanical Engineering, 
Dr. D. Y. Patil School of engineering, Pune, Maharashtra, India 
Email:
 
pratappatil12888@gmail.com 
DOI: http://doi.org/10.5281/zenodo.2590951 
 
Abstract 
Topology optimization is one of the powerful tool to optimize any structure. It is used at the 
concept level of the design process so that a conceptual design proposal can be fine-tuned for 
performance and manufacturability. In automotive sector, design of suspension systems is 
always challenging due to the heavy loads the system is exposed to and the long-life 
requirements for the total system for heavy transport vehicles [2]. The design phase followed 
by analysis phase is very time consuming which leads to cost as well. The topology 
optimization helps to replace these time consuming and costly design iterations which 
reduces design development time and overall cost while improving design performance.. 
Using Creo topology optimization, one can find the best concept design that meets the design 
requirements. Topology optimization is based on the principle of finite element methods 
(FEM). 
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INTRODUCTION 
The structure optimization is broadly 
classified in to three types, which are: size 
optimization, shape optimization and 
topology optimization. The optimization 
can be done by three methods correspond 
to the three stages of the product design 
process, namely the conceptual design, 
basic design and detailed design [3]. The 
best distribution of material in 3D model 
to achieve the required goals, such as to 
reduce mass, avoid a resonance mode, or 
minimize thermal stress or deformation are 
found using Topology Optimization. 
Typically, the design starts with a block of 
material formed by many finite elements. 
The topology optimization will reduce or 
delete the unnecessary elements from the 
domain. In Creo topology optimization is 
carry out by considering box model 
without considering any cad model. This 
paper shows the direction to achieve the 
optimization of bracket/structure for more 
strength, stiffness and less weight. The 
part is optimized considering solution near 
the mass production and improving the 
design in the weak areas of part. 
 
THE BASIC STEPS IN TOPOLOGY 
OPTIMIZATION 
It is the methodology to find the best 
distribution of material in 3D model to 
meet component design goals, such as to 
reduce mass, avoid a resonance mode, or 
minimize thermal stress or deformation. 
When using Topology Optimization to 
analyse and optimize the model, one need 
to complete the various activities in a 
certain order. The workflow one use 
depends on the model and the optimization 
goals. A typical workflow is as follows: 
1) Model setup 
2) Optimization setup 
3) Create mesh 
4) Topology optimization study setup 
5) Run the topology optimization study 
6) Explore the study results 
7) Construct a new model with optimized 
geometry based on the results 
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Model Setup: Before analyzing a part for 
topology optimization, it is necessary to 
create a model that captures the real world 
conditions that the model will undergo. 
The model must be setup by defining 
loads, constraints, regions to be optimized, 
and regions that remain the same, and 
assigning materials. 
 Loads 
 Constraints 
 Volume And Surface Regions 
 Materials
 
 
Figure 1. Model Setup 
 
Table 1. Forces/Moments applied for model to be optimized 
 
 
Optimization Setup: When setting up the 
optimization, it requires to create items to 
include in the optimization study. It also 
defines parameters for structural, modal, 
and thermal analyses. 
 Topology Regions, Including 
Fabrication Constraints 
 Design Objectives 
 Design Constraints
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Figure 2. Optimization Setup 
 
Create Mesh: Mesh controls specify the 
minimum or maximum size of the 
elements, the distribution of nodes along 
edges for mesh control. 
 
 
Figure 3. Meshed Model 
 
Topology Optimization Study Setup: 
When setting up an optimization study, It 
requires to select from among the topology 
regions, design objectives and design 
constraints that have been created 
previously, and collect them into a study. 
In this step, one selects the items 
 Design Objectives 
 Design Constraints 
 Topology Regions
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Figure 4. Optimization Study Setup 
 
Run The Topology Optimization Study: Running the study can take a long time. It depends 
upon the meshing. 
 
Figure 5. Optimization Study Setup Detail 
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Explore the Study Results 
 
Figure 6. Optimization Result with Original Envelope 
 
 
Figure 7. Optimization Result Filled Counter Front View 
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Figure 8. Optimization Result Filled Counter Back View 
 
Construct A New Model with Optimized Geometry Based on The Results 
 
Figure 9. Topology Optimization CAD Results 
 
RESULTS TABLE 
Table 2. Optimization Result 
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Figure 10. Optimization Result 
 
CONCLUSION 
Topology Optimization of a Suspension 
Bracket under load cases as per industry 
standard is performed using Creo topology 
optimization methodology. The study 
includes literature survey that is significant 
for this analysis, complete modeling of 
Suspension Bracket structure and setting 
optimization setup for topology 
optimization. Following is the conclusions 
drawn from analysis. 
1. Creo topology optimization 
methodology can be used to optimize 
any structure. Optimization of the 
suspension bracket shows one of the 
applications of this methodology. 
2. Using Creo topology optimization 
methodology, we have saved the 
material 30 %. 
3. Generated manufacturable suspension 
Bracket using Creo which does not 
interfere with the operation of other 
nearby components. 
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